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(54) HYDRAULIC SHOVEL OPERATING MACHINE 

(57) A working machine of a hydraulic shovel which 
enables easy attaching and detaching of a chisel and 
affords smooth breaker work even in the vicinity of a wall, 
while enhancing chisel penetration and correspondingly 
improving the efficiency of the work. To this end, a bucket 
hinge pin (6d) is provided on one end of each of a pair 
of bucket brackets (6b) at a position offset from the axis 
of a breaker-incorporating arm (4b) towards the bucket 
cylinder (7), and, while the bucket(6)is in the tilted posi- 
tion, the chisel (10) is attached so as to extend through 
a space between the bucket hinge pins (6d} and bucket 
link pins (8b) which are provided on the other ends of the 
bucket brackets (6b). 
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Description 

TECHNICAL FIELD 

The present invention relates to a working machine 5 
which is used on a hydraulic power shovel and which can 
mount txyth an excavating t^ucket and a breaker chisel. 

BACKGROUND ART 

10 

Referring to Fig. 8, a conventional hydraulic shovel 
has a main structure having a lower travelling structure 
1 a and an upper turret structure 1 b, and is equipped with 
a working machine which is 8wingat}ly attached to the 
front side of the main structure 1 and which is composed is 
of various parts such as a boom 2, boom cylinder 3, arm 
4. arm cylinder 5. bucket 6, bucket cylinder 7, txicket links 
8. intermediate links 9 and so forth. Hydraulic shovels 
having described constructions are widely used for var- 
ious purposes including excavation. 20 

In the meantime, currently known are hydraulic 
shovel working machines of the type in which the arm 4 
Is substituted by a breaker-incorporating arm which 
incorporates a breaker mechanism and which detacha- 
bly carries at its end a chisel for breaking operation (see. 25 
for example, Japanese Utility Model Lakl-Open No. 4- 
119847). The procedure for attaching the chisel to the 
working machine is as follows. The bucket cylinder 7 is 
operated in contracting direction so that the bucket 6 is 
moved fbnward, i.e.. to dunping position, through the ^ 
action of the bucket link 8, intermediate link 9 and the 
bucket bracket 6a. as shown in Fig. 9. A detachable 
chisel 10 is attached to tine end of the breaker-incorpo- 
rating arm 4a in this state. According to this arrangement, 
the apparatus becomes ready for performing breaker 35 
work required in rock cutting or pavement breaking, sim- 
ply by attaching the chisel 10 in a short time. This elimi- 
nates laborious work which otherwise may be required 
for detaching the bucket 6 from the working machine of 
the hydraulic shovel and then mounting a breaker as an 40 
independent attachment, thus reducing man-hour in the 
replacement work. 

The above-described working machine of hydraulic 
shovel, however, suffers from a problem in that the break- 
ing area is restricted particularly when the breaking work 4s 
has to be done in the vici nity of a wall without demounting 
the bucket 6. because the chisel 1 0 can be attached only 
when the bucket 6 is in tfie dumping position. More spe- 
cifically, referring to Fig. 10, when breaking work is con- 
ducted in tiie vicinity of a wall while keeping tiie chisel 50 
10 in vertical posture, the bucket cylinder 7 is contracted 
so as to set the bucket 6 to the dumping position, a wide 
area is left without being broken, corresponding to the 
distance /i between the chisel 1 0 and the wall W. In addi- 
tion, insufficiency of penetration depth is caused ss 
because the penetration of the chisel 1 0 is limited to hi . 
This problem would be overcome by denrwunting the 
bucket 6. Such a solution, however, inrpairs tiie working 
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efficiency because the demounting of the bucket 6 Is nec- 
essary each time the breaking work is to be performed. 

DISCLOSURE OF THE INVENTION 

The present invention is aimed at obviating the 
above-described problem of the known arts. Thus, an 
ot)ject of the present invention is to provide a hydraulic 
shovel working machine which permits easy attach- 
ing/detaching of a chisel without requiring a bucket to be 
demounted from an arm while achieving increased chisel 
penetration and improved efficiency of work such as 
breaker work in the vicinity of a wall. 

To this end, according to the present invention, there 
Is provided a working machine for use on a hydraulic 
shovel, comprising: a bucket hinge pin through which 
one end of each of the bucket brackets is pivotally con- 
nected to the breaker-incorporating arm, the bucket 
hinge pin being offset from the axis of the breaker-incor- 
porating arm towards the bucket cylinder, the chisel 
being attached so as to extend through a space between 
the bucket hinge pins and bucket link pins provided on 
the otiier ends of the bucket brackets in a state in which 
the txjcket is in tilted position. 

The pair of bucket brackets may be spaced a prede- 
termined distance from each other, the chisel being 
attached so as to extend through a space defined 
between tiie bucket hinge pins and tiie bucket link pins 
and between the bucket brackets. 

An edge of the bucket extending between the pair of 
bucket brackets may have a notch through which the 
chisel is extended. 

With this arrangement, breaker work is performed 
while the bucket cylinder is extended to move the bucket 
towards the main structure and to hold it in the tilted posi- 
tion. In this state, the chisel is attached to the end of the 
breaker-incorporating arm, through the space between 
the bucket hinge pins and tiie bucket link pins. Since the 
chisel is attached urKler such a condition that the bucket 
is in tiie tilted position, breaker work in the vicinity of a 
wall can be executed without causing interference 
between the wall and the bucket, so that the chisel can 
approach tiie wall to perform breaking work in close prox- 
imity of the wall, tiius achieving higher efficiency of the 
work. Furthermore, chisel penetration can be increased 
as compared with the conventional apparatuses, 
because the distance between the pavement surface 
and the bottom of the bucket or bucket brackets can be 
increased by setting the bucket in the tilted position, 
whereby the working machine can be adapted to a wider 
scope of work. The same advantages can be enjoyed 
also when the chisel is driven through the predetermined 
spacing between the pair of txjcket brackets. When the 
breaker work is finished, the chisel is demounted from 
the breaker-irxx>rporating arm, so that the working 
machine becomes ready for ordinary excavating work. 
Notching at the bucket edge enables the lengths of the 
bucket bracket and bucket link to be reduced almost to 
the same lengths as those in conventional apparatuses, 
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so that the excavating operation can be performed 
almost in the same sense as that in conventional appa- 
ratuses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 A and 1 B are illustrations of a critical portion 
of a first embodiment of the hydraulic shovel working 
machine in a state in which a bucket is tilted to allow 
attaching of a chisel, wherein Fig. 1 A is a side elevational 
view, while Fig. 1 B is a bottom plan view; Fig. 2 is a side 
elevational view of the critical portion of the working 
machine, illustrative of the manner in which the chisel is 
detached while the bucket is in the tilted position; Fig. 3 
is a view as viewed in the direction of the arrow Y in Fig. 
2; Figs. 4A, 48 and 40 are views as viewed in the direc- 
tion of the arrow Z in Fig. 3, illustrative of the method for 
locking and unlocking the chisel, wherein Fig. 4A is an 
illustration of a tool. Fig. 4B is an illustration of tiie chisel 
in unlocked state, and Fig. 40 is an illustration of the 
chisel in locked state; Fig. 5 is a sectional view corre- 
sponding to tiie A-A sectional plane of Fig. 2, with tiie 
chisel attached and locked; Fig. 6A is a sectional view 
corresponding to the A-A sectional plane of Fig. 2, with 
the chisel detached; Fig. 68 is a side elevational view of 
a dummy cap to be inserted into a sleeve shown in Fig. 
6A; Figs. 7A and 7B are illustrations of a critical portion 
of a second embodiment of the hydraulic shovel working 
machine in a state in which a txicket is tilted to allow 
attaching of a chisel, wherein Fig. 7A is a side elevational 
view, while Fig. 7B is a bottom plan view; Fig. 8 is a skJe 
elevational view of a conventional hydraulic shovel appa- 
ratus; Fig. 9 is side elevational view of a conventional 
hydraulic hovel apparatus with a chisel attached thereto; 
and Fig. 10 is a side elevational view of a critical portion 
of a working machine on the hydraulic shovel apparatus 
of Fig. 9 under breaker work. 

THE BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

Preferred emtxxliments of the hydraulic shovel 
working machine in accordance with the present inven- 
tion will be described with reference to tiie accompany- 
ing drawings. 

Referring to Figs. 1 A and 1 B which show a first 
embodiment of the hydraulic shovel working machine, an 
ordinary link mechanism is used to interconnect a front 
cap 4e on the end of a breaker-incorporating arm 4b piv- 
oted to tiie end of a boom 2, an end of a piston rod 7a of 
a bucket cylinder 7 and a pair of bucket brackets 6b which 
protrude from the rear face of the bucket 6. More specif- 
ically, the bucket brackets 6b are pivotally secured to an 
end of the front cap 4e through bucket hinge pins 6d. 
There are a pair of intermediate links 9a. Each of a pair 
of intermediate links 9a is pivotally connected at its one 
end to the front cap 4e through an intermediate link pin 
9b and at its other end to the end of the piston rod 7a 
through a bucket cylinder top pin 7b. Each of a pair of 



bucket links 8a is pivotally connected at its one end to 
the end of the piston rod 7a through the above-.men- 
tioned bucket cylinder top pin 7b. The other end of the 
bucket link 8a is swingably connected to corresponding 
5 bucket bracket 6b through a bucket link pin 8b. 

The bucket brackets 6b, bucket links 8a and the 
intermediate links 9a are basically the same as those in 
the known arts but are distinguished by shapes, dimen- 
sions and so forth. To explain in more detail, the shapes 
10 and dimensions of the bucket brackets and other com- 
ponents in this embodiment are so determined as to 
allow a later-mentioned chisel 1 0 to be attached to the 
end of tiie front cap 4e of a breaker-incorporating arm 
4b through the space defined between each pair of com- 
15 ponents such as the bucket brackets 6b, when a bucket 
6 is in the tilted position. More specifically, since the 
bucket hinge pins 6d are offset from the axis of the 
breaker-incorpKjrating arm 4b towards the bucket cylin- 
der 7, the kxjcket brackets 6b are so shaped as to extent 
20 upward at the rear side of tiie bucket 6. The spacing 
between the pair of bucket brackets 6b substantially par- 
allel to each otiier is determined to be at least greater 
than the outside diameter of the chisel 1 0. The positions 
of tiie offset bucket hinge pins 6d and the bucket link pins 
25 8b are so determined that the chisel can be moved 
through the space therebetween without interference 
when the bucket is in the tilted position. For the same 
reason, the bucket link 8a is designed to have a length 
greater than that in the conventional apparatus and the 
30 shape and otiier factors of the intermediate link 9a are 
determined correspondingly. 

According to this arrangement, change-over from 
ordinary excavating operation using the bucket 6 to a 
breaker work is acconrplished as follows. The bucket cyl- 
35 inder 7 is extended to move the bucket 6 to the tilted posi- 
tion and to hold the same at this position. In this state, 
the chisel 10 is moved through the spacing between the 
pair of bucket links 8a and is attached to the end of tiie 
front cap 4e of the breaker-incorporating arm 4b. It is thus 
40 possit)leto execute the breaker work without demounting 
the tilted bucket 6. 

It is assumed here that the breaker work is con- 
ducted at a position near a wall, with tiie chisel 10 held 
in vertical (up and down direction) position as shown in 
45 Fig. 1 A. In this case, the distance £2 between the chisel 
10 and the wall W is much smaller than tiie distance /1 
(see Fig. 10) in the known arts. At the same time, tiie 
heightwise distance h2 between the lower end of the 
bucket 6 or the bucket link 8a and the road surface such 
50 as a concrete-paved surface is much greater than that 
h1 (see Fig. 10) of the known arts, whereby the chisel 
penetration depth can be increased. When the breaking 
is required to reach a region in the close proximity of the 
wall, the working machine is so controlled as to slightly 
55 incline the breaker-incorporating arm 4b so that the 
breaker work can be done with the chisel positioned as 
shown by phantom lines in Fig. 1A. These advantages 
enhance the efficiency of the breaker work conducted in 
the area near a wall. The hydraulic shovel apparatus 
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becomes ready for ordinary excavating operation, simply 
by removal of the chisel 10 (see Fig. 2). 

A description will now be given as to the method of 
attaching and detaching the chisel 10 to and from the 
breaker-incorporating arm 4b. Referring first to the 5 
attaching method, the chisel 10 Is inserted into a bore 
formed in the end off the breaker-Incorporating arm 4b 
as shown In Figs. 3 , 4 A and 4B. In this state, a pin portion 
12a of a pin 12 Is inserted into a pin-receiving bore 11a 
of a lock pin 1 1 , and the tool 1 2 is rotated in the direction io 
of the arrow A to the position shown in Fig. 4C. The tool 
12 is then withdrawn. In this state, the outer surface of 
the lock pin 1 1 contacts the surfaces of sleeves 4c, 4d 
provided in the breaker-incorporating arm 4b and the 
bottom of a recess 10a formed In the chisel 10. so that is 
the chisel 10 is locked on the breaker-incorporating arm 
4b. The breaker work is possible with this locked chisel. 

In order to conduct ordinary excavating operation, 
the chisel is detached by taking procedure reverse to that 
described above. Namely the tool 1 2 is inserted into the 20 
pin-receiving bore 11a and is rotated in the direction of 
the arrow 6 as shown In Figs. 4C and 4B, whereby the 
chisel is unlocked. In this unlocking state, a notched sur- 
face 1 1b of th lock pin 1 1 faces inward as shown in Fig. 
6 A, so that the chisel 1 0 can easily be detached from the 25 
breaker-incorporating arm 4b without difficuKy. It is thus 
possible to attach and detach the chisel quickly and eas- 
ily After the detaching of the chisel 1 0. a dummy cap 1 3 
having a recess 13a as shown In Fig. 6B is Inserted into 
the sleeves 4c. 4d and Is locked in the same way as that so 
for the chisel 10, thereby preventing soil and sand from 
coming into the sleeves 4c, 4d. 

A second embodiment of the hydraulic shovel work- 
ing machine of the present invention will be described 
with reference to Figs. 7A and 7B. The basic construction 35 
of the second emtxxiiment is similar to that of the first 
embodiment, so that the following description will be 
focused only on the points which discriminate the second 
embodiment. In this embodiment, an edge of the bucket 
6 is notched as at 6c over a region substantially corre- 40 
spending to the spacing between the pair of brackets 6b. 
The notch 6c is intended to prevent interference between 
the bucket 6 and the chisel 1 0 which othenwise may occur 
when the bucket 6 is held at the tilted position during 
attaching of the chisel 10 or during breaker work. The 45 
notch 6c enables the bucket 6 to be mounted closer to 
the chisel 10 than In the first emtxxJiment. so that the 
lengths of the bucket brackets and bucket links can be 
reduced as compared with those in the first embodiment. 
Thus, the second embodiment offers breaking perform- so 
ance equivalent to that of the first embodiment and can 
perform excavating operation with the same sense of 
control as that for the conventional working machine. 

Although the hydraulic shovel working machine in 
accordance with the Invention has been described in ss 
detail, it is to be understood that the chisel can be 
attached while the bucket is in the dump position. Thus, 
the chisel can be attached either in a state in which the 
bucket is in the damping position or in a state in which 
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the bucket is in the tilted position, and one of these states 
can be selected as necessary so as to enat>le the work- 
ing machine to easily clear any obstacle. 

INDUSTRIAL APPLICABILITY 

The hydraulic shovel working machine of the present 
invention enables easy attaching and detaching of a 
chisel both when the bucket is in the tilted position and 
when the same is in the dump position. The working 
machine also enables breaker work to be conducted in 
the close proximity of a wall, while enhancing the chisel 
p^etration and, hence, breaker work efficiency. 

Claims 

1 . A working machine for use on a hydraulic shovel of 
the type having a breaker-incorporating arm pivot- 
al ty connected to an end of a boom, a bucket pivot- 
ally attached to an end of said breaker-incorporating 
arm through a pair of txicket brackets, and a chisel 
detachably attached to the end of said breaker- 
Incorporating arm. said working machine compris- 
ing: a bucket hinge pin through which one end of 
each of said bucket brackets is pivotally connected 
to said breaker-incorporating arm, said txjcket hinge 
pin being offset from the axis of said breaker-incor- 
porating arm towards said bucket cylinder, said 
chisel being attached so as to extend through a 
space between said txicket hinge pins emd bucket 
link pins provided on the other ends of said bucket 
brackets in a state in which sakJ txjcket Is in tilted 
position. 

2. A working machine for use on a hydraulic shovel as 
set forth In Claim 1 , wherein said pair of bucket 
brackets are spaced a predetermined distance from 
each other, said chisel being attached so as to 
extend through a space defined between saki 
tHJCket hinge pins and said bucket link pins and 
between said txjcket brackets. 

3. A working machine for use on a hydraulic shovel as 
set forth in Claim 1 or 2, wherein an edge of said 
bucket extending between said pair of bucket brack- 
ets has a notch through which said chisel Is 
extended. 
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FIG. lA 
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FIG. 2 
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FIG. 3 
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FIG.7A 




6b 




10 



EP 0 717 154 A1 




11 



EP 0 717 154 A1 



FIG. 10 
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